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This paper is based on a series of eleven cases
treated by pelvic lavage with silver nitrate, and is inten-
ded as a preliminary report of one of our studies of
pyelitis occurring in infants and children.

Nothing new is claimed for this method of treat-
ment, that is, pelvic lavage, nor do we lay claim that
silver nitrate is a specific, nor is it the only drug
that may be or has been used in treating colon bacil-
lus infections of the higher urinary tract. In this
paper we wish to present the results obtained in this
series of eleven cases that were treated by silver
nitrate instillations into the renal pelvis.

The excellent results obtained in the treatment of
B. coli infections in adults by means of silver nitrate
injections of the renal pelvis seemed to justify an

attempt to treat a series of cases in this way in order
to determine whether or not this form of treatment
could be applied to infants and children and, further¬
more, to determine whether or not this method posses¬
ses advantages over the methods in general use, namely,
internal treatment and vaccine treatment.

As a rule, pediatricians have not availed themselves
of this form of treatment. The urologist who is pre¬
pared to carry out pelvic lavage does not, as a rule, see

many of these cases. This situation calls for a closer
cooperation between these two specialties than exists
at present.

The acute hematogenous unilateral cases of renal
infection, more or less fulminating in character, gener¬
ally call for surgical intervention and will not be con¬
sidered in this paper.

There are several reasons why this form of treat¬
ment has not been employed in infants and children
more frequently than it has. Perhaps the first of these
is the lack of appreciation that this is possible, and
the second, that general anesthesia is necessary.

Nitze,1 Jacobi,2 Casper,3 Portner,4 Beer,5 Hyman,0H inman 7 and Quinby 8 have called attention to the
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possibilities of cystoscopy in children. With the rapid
advance in developing and perfecting small cysto-
scopes, this field has been very materially enlarged so
that cystoscopy can be performed in infants as easily
as in adults.

Nitze was the first to call attention to the use of
cystoscopy and ureteral catheterization in children.
He performed cystoscopy successfully in boys as young
as 8 years of age. Naturally, because of anatomic
conditions it is much easier to perform cystoscopy
and catheterize ureters in girls at a much earlier age
than it is in boys. Hyman reports a series of more
than thirty children under 9 years of age in whom
cystoscopy was performed. The youngest patient was
a boy of 17 months who was subsequently operated
on for kidney tumor. The youngest boy catheterized
was under 3 years old, and the youngest girl was 22
months old. In our series the youngest patient was
a girl 7 months old, in whom both ureters were cathe¬
terized simultaneously and pelvic lavage was carried
out.

In boys, because of anatomic considerations,- cystos¬
copy and ureteral catheterization cannot be carried out
as early as it can be in girls, although one of us has
repeatedly performed cystoscopy on boy babies of 14
months. In order to facilitate cystoscopy and ureteral
catheterization in boys, it has been suggested that
this may be done through an external urethrotomy
incision. Thus far we have not availed ourselves of
this procedure.

As this paper deals with the treatment of pyelitis,
no attempt will be made to include all of the cases in
which cystoscopy has been employed from time to time
for conditions other than those to be embraced in this
paper.

The value of a routine roentgen-ray examination
cannot be overemphasized. Experience in treating
adults has demonstrated the value of this procedure
before instituting pelvic lavage. In this way several
cases of so-called pyelitis were proved to be cases of
stone in the pelvis with infection, and hence the
patients were spared a long and fruitless course of
pelvic lavage. In one of the cases at the Children's
Hospital in which the institution of pelvic lavage was
considered, a preliminary roentgen-ray examination
revealed the presence of a stone in the renal pelvis.Doubtless in some of the cases that are diagnosed
as pyelitis and in which pelvic lavage fails to produce
a cure, there are factors present which explain the
failure, such as the presence of calculi, tuberculosis
of the kidney, and stricture of the ureter.

In order not to overlook a possible renal tubercu¬
losis, routine examination for tubercle bacilli were
made, including guinea-pig inoculations from urine
obtained from each kidney and bladder. In this series
no evidence of renal tuberculosis was found.
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The youngest patient treated was 7 months of age.
In this case the two ureters were catheterized simul¬
taneously, and both renal pelves were treated with silver
nitrate. The oldest child was IOV2 years old. Between
these the following ages were recorded: one, IV2 years
old ; one, 2 years old ; two, 21/. years old ; one, 5 years
old ; one, 7 years old, and two, 8y¿ years old. All
cases occurred in girls.

There were no untoward results or reactions fol¬
lowing instrumentation and treatment. As a matter

TABLE 1.—FINDINGS IN CASE 1 (E. G., GIRL, AGED 5 YEARS)

Leukocyte Count
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None

3 c.c. 0.5% silver
nitrate, each
pelvis

2.5 c.c. 5% thor¬
ium soi. right
pelvis; 3 c.c. in
left

3.5 c.c. 0.5% sil¬
ver nitrate,It.
pelvis; 3 e.c. in
right pelvis

of fact, these little patients seemed to stand this quite
as well as do adults.

It was our object in treating this series of cases to
render the urine free of pus and sterile. In other
words, no case was considered as cured in which these
two requirements were not fulfilled. Symptomatic
cures were not considered. It is a matter of general
knowledge that there is a big difference between a

symptomatic cure and a 'bactériologie cure. Not
infrequently these patients on admission to the hos¬
pital show a great deal of pus and countless numbers
of bacteria in the urine. They have a very high
temperature, a marked pallor is present, and they
appear prostrated. Under routine hospital treatment,
namely, rest in bed, bland diet, large amounts of water,
the internal administration of alkalis, diuretics and
urinary antiseptics, the fever disappears more or less
rapidly, the appetite returns, and the patients make
an apparently rapid recovery, so far as their general
condition is concerned. This may at times occur as

rapidly as if the patient had had a crisis, yet a care¬

ful examination of the urine discloses that the amount
of pus and bacteria present in the urine is just the
same after as it was before the clinical improvement
took place. In other words, the clinical improvement
is very marked, whereas the urinary findings remain
unchanged or are only slightly improved.

It has been repeatedly stated by some authors that
many of the cases of pyelitis of pregnancy and pyelitis
of adolescence are but recurrences of the pyelitis of
infancy and childhood. This may be possible, espe¬
cially if we consider the fact that formerly these cases

were treated without any consideration of the urinary
findings or the bactériologie results. As a matter of
fact, some authors today are satisfied with a so-called
clinical cure, paying little or no attention to the con¬

dition of the urine at the time the patient is discharged
from treatment.

Thus, Rhonheimer9 in his conclusions states that
albumin, leukocytes, bacteria and epithelial cells may

9. Rhonheimer: Cor.-Bl. f. Schweiz. Aerzte, Dec. 18, 1919.

persist in the urine for a year after the acute illness,
without necessarily considering these children as being
sick, or that any special danger of recurrence persists.

With these views we can not agree. Hence we have
not designated as cured any cases that showed either
pus or bacteria in the urine.

In nine of the eleven cases, complete cures were
obtained ; that is, at the time the patients were dis¬
charged as cured, the urine was free of pus and the

' cultures were sterile.
The cultures were reported sterile if no growths

were found at the end of forty-eight hours. In order,
however, not to overlook the possibility of the pres¬
ence of slow growing organisms, the plates were keptin the incubator for five days before a final report
of a sterile specimen was given, so that it may be
stated that in each case in which specimens were
obtained, the cultures remained sterile at the end of
the fifth day of incubation.

One patient left our observation after the first lavage.
The cultures still showed the presence of infection ;
hence this case is not included under the cures,
although the urine was free of pus.

Silver nitrate solution was used in each case. The
strength of the solution used was 0.5 per cent. The
amount injected varied from 1 c.c. in the infants
to 5 c.c. in the older children. As stated above, there
were no reactions.

The number of injections required to render the
urine sterile varied. Three patients required but
one injection of the silver nitrate. Five patientsrequired two injections, and one patient requiredthree injections.

In two cases the kidney urines were sterile before
the bladder urine, in one case after two injections and
in the other after the first injection. This patienthad a B. paratyphosus infection. A subsequent exami¬
nation one week after revealed that the kidneys were
again infected.

TABLE 2.—FINDINGS IN CASE 2 (B. S„ GIBL, AGED 8% YEARS)

Leukocyte Count

Date Right
10/15/19 800

10/27/19 ...

10/29/19 30

11/ 3/19 ...

11/12/19 ...

11/19/19 240

11/24/19
11 29/19
12/ ¡I19

12/ 8/19

Left
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 1»
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 . coH  . coli

 . coll  . coli

Sterile Sterile
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 . coli
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Treatment
3 c.c. 0.5% silver
nitrate into
each pelvis

3c.e. 0.5% silver
nitrate into
each pelvis

2.5 c.c. 0.5% sil¬
ver nitrate into
each pelvis

2.5 c.c. 0.5% sil¬
ver nitrate into
each pelvis

In treating adults, this observation had been made
several times. In some of the cases in which this fact
was noted there were relapses or recurrences of the
pyelitis. This fact would seem to be of sufficient
importance to warrant emphasis because, if the kidneys
show sterile specimens and the bladder still harbors
infection, may not the bladder be a cause for subse¬
quent recurrences or relapses? That this is possible,
we believe. In a publication on cystography,1" it was
shown that fluid may regurgitate from the bladder up
the ureter into the kidney pelvis. This phenomonon

10. Kretschmer, II. L.: Surg. Gynec. & Obst. 23: 709 (Dec.) 1916.

Downloaded From: http://jama.jamanetwork.com/ by a University of Iowa User  on 05/29/2015



was noted in infants and children as well as in adults
in a series of cases in which this procedure was carried
out both in normal and in pathologic bladders.

Two cases in this series showed régurgitation of
bladder fluid into the renal pelvis. This occurred
during ureteral catheterization while waiting to col¬
lect specimens from each kidney. It was suddenly
noted that the fluid ran out of the ureteral catheters
very rapidly and that it was colorless. It was assumed
that the water of distention in the bladder was flowing
up the ureter and was running out of the catheters.
In order to prove this assumption, argyrol solution
was injected into the bladder, and in a few minutes
the water flowing from the ureteral catheters was
colored by the argyrol. Although catheters were in
both ureters this phenomenon was present only on the
left side. Several years ago Hagner " drew attention
to this régurgitation during ureteral catheterization.

In order to differentiate between a true régurgitation
due to insufficiency of the ureterovesical valve or
sphincter and between a simple running up of fluid
due to the presence of the catheter holding the uretero¬
vesical valve open, the catheters were withdrawn from
the ureters and the bladder fluid removed. The bladder
was then filled with a 10 per cent, argyrol solution,
and a roentgenogram was taken. In neither of these
two cases after removal of the catheters did régurgi¬
tation up the ureter take place.

In ten of the eleven cases, the colon bacillus was
found in pure culture. One patient had a parathyphoid
bacillus infection.

In all of the cases the pyelitis was bilateral. There
were no cases in which a colon cystitis was found ;
that is, in which only a bladder infection was present.

Routine leukocyte counts were made on .each speci¬
men of urine.12 This method gives a more accurate
estimation of the amount of pus present in the urine
than does the use of indefinite terms now. in use.
Furthermore, when comparing the counts one can
see at a glance just how much improvement is made
from one treatment to the next. This can best be
illustrated by the accompanying tables from two of
the cases in this series.

SUMMARY

1. Pelvic lavage with solutions of silver nitrate is
a procedure that can be carried out in infancy and
childhood.

2. This mode of treatment has rendered the urine
sterile and free of pus in nine cases in this series.

3. There have been no complications or unfavorable
results of this treatment.

4. All of the cases treated this way had resisted all
other forms of treatment.

ABSTRACT OF DISCUSSION
Dr. W. F. Braasch, Rochester, Minn. : The suggestion

regarding the employment of pelvic lavage for infections of
the kidney in children is very interesting. Cystoscopy in
children, particularly in boys, is not so easy a procedure as
one might be led to believe. However, that is not a serious
objection. Pyelonephritis in children disappears spontaneously
in the course of time in practically every case. I am under
the impression that if one or two pelvic lavages will cure a
pyelonephritis, the infection would disappear spontaneously.

11. Hagner: Surg., Gynec. & Obst., October, 1912.
12. Kretschmer, H. L.: The Value of Making Leukocyte Counts on

the Urine in Infections of the Kidney, J. A. M. A. 69: 1505 (Nov. 3)
1917.

The contention that the pyelonephritis of children frequently
continues and is usually the cause of a chronic pyelonephritis
in the adult is open to question. It has been my experience
that adult patients with pyelonephritis have no history of
urinary infection other than recent. Occasionally pyelo¬
nephritis in childhood becomes complicated by ureteral stric¬
ture and resulting pelvic dilatation and the condition may
then become surgical. It is possible that in this type of case,
pelvic lavage and ureteral dilatation might prevent further
destruction. Lavage of the renal pelvis in children should
in my opinion be rarely employed and then only in the occa¬
sional case which is progressive or complicated by mechanical
obstruction.

Dr. I. L. Van Zandt, Fort Worth, Texas : In the case of
a girl, 4 years old, who had high fever, severe but variable
pain in the abdomen, and occasionally some nausea, no
abdominal tenderness, I gave the patient by enema, 4 grains
of collargolum, once or twice daily; the bowels having first
been washed out. In four days the fever was gone and the
child was hungry. This remedy has served me well in several
cases of pyelitis. Some months later the urine was found to
contain many pus cells. I gave alkalis but got no results. I
then gave hexamethylenamin and sandalwood oil. This
cleared up the urine in two or three weeks. ·

Dr. Marcell Hartwig, Los Angeles: I discovered this dis¬
order in breast-fed children many years ago. I found only
one case published and it was found postmortem. At that
time I stated that the affection had the characteristics, almost,
of typhoid fever, that it was probably mixed in with typhoid
fever, and that hexamethylenamin and turpentine had cured
my patients. I have not made any further bactériologie
examination. One bacteriologist said that the condition was
probably due to the colon bacillus. At the same time, he
presented the theory that it probably is a direct transmission
through the thin intestinal wall into the blood and hence
down into the kidney. I feel now that it is a self-limited
disease. One child, aged 2Vi years, had a recurrence which
yielded to the same treatment.

Dr. Abraham Hyman, New York : Cystoscopy has been
neglected in children, because it has not been generally recog¬
nized that it is a perfectly feasible procedure. Using proper
instruments, there should be no trauma, and aside from the
fact that young boys require an anesthetic, the technic is no
more difficult than in the adult. Dr. Beer was one of the
first to advocate cystoscopy in young children, and the two
instruments we use were described by him a number of years
ago. The observation cystoscopes are Nos. 10.S and 12.5
French caliber, and with the catheterizing sheath can
readily be detached, making an examining and single
catheterizing cystoscope in one. The shafts of the instru¬
ments are short, from 9 to 12 cm. in length. We have records
of more than fifty children under 9 years of age, cystoscoped
during the past five years. The youngesk boy examined was
17 months old. Indigo carmin is injected fifteen minutes
before examination, and the ureteral orifices are carefully
watched for its appearance. The diagnosis can be made in
most instances without resorting to ureteral catheterization.

Dr. H. J. Scherck, St. Louis : A few years ago I made a
study of a series of forty cases. The investigation was sug¬
gested by the finding of pus in the urine of young children.
The children selected for this study did not all complain of
symptoms referable to the urinary organs, but were taken
at random from the patients in the childrens' service. We
found that 6 or 8 per cent, of these children had colon bacillus
infection of the urinary tract. These cases were carefully
worked up, with cultures of the urine. The histories of those
cases in which a distinct colon bacillus infection existed were
carefully analyzed. The general conclusions reached were
that in the first or second attack the chills and temperature
reactions were well marked ; that after a while there would
be second, third and fourth attacks, each occurrence, however,
being less severe than the previous one. This moderation in
the exacerbation we attributed to a developing immunity,
which made the attacks less seve»·».  , treatment we found
that r^ciirits „rere of no vHiue. In a few necropsies made on
children who died from other causes and in which there was
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a distinct pyelitis due to the colon bacilli there was no

destruction of the parenchyma of the kidney. This fact coin¬
cides with our observation in adults. Our best results so far
as our therapy is concerned were from most excessive and
prolonged alkalinization of the urine. In the main I agree
with Dr. Braasch and disagree with Dr. Kretschmer in
regard to the use of instruments in young children. I believe
the trauma incident to the manipulation is too severe and
followed by too much reaction to make it justified, except in
very exceptional cases. »

Dr. Arthur B. Cecil, Los Angeles : I am sure that the
cases of which Dr. Kretschmer is speaking are those which
have not been self-limited. He is speaking of the type of
case which has been allowed to rest, and in which everything
possible has been done for a prolonged period of time, in spite
of which the infection has continued. I have seen children
who have been ill for several years with pyelonephritis. In
support of Dr. Braasch's views that pyelonephritis of child¬
hood is self-limited, it is a fact that one finds a great number
of children with pyelonephritis and also a large number of
adults with pyelonephritis, but I doubt if one sees many
patients IS or 16 years of age with pyelonephritis. I cannot
recall a single case. The fact remains, however, that there
are children who. remain ill for a great period of time, and
who become seriously handicapped in their early life. It is
in these cases that something should be done. It does not
seem to me to be advisable to give instrumental treatment in
the case of infants with pyelonephritis, for from the very
nature of things it is evident that there could not have been
much time for spontaneous recovery to have occurred.

Dr. William E. Stevens, San Francisco: I have seen a
number of interesting urologie conditions in the children's
ward at Mount Zion Hospital and my work has convinced
me that, contrary to general opinion, tuberculosis of the
kidney is not uncommon in children; that strictures are often
encountered in the ureter and urethra of both male and female
children; that pelvic lavage is of definite value in pyelitis in
children. Recently, in a child, 6 years of age, suffering from
an. obstinate pyelitis, the urine became microscopically and
culturally negative following a single irrigation of the renal
pelvis with 1 per cent, silver solution. In my opinion pyelitis
is not a self-limited disease. Internal medication, vaccine
therapy, etc., will fail to cure a definite proportion of cases.

Many of these cases, if neglected, would terminate in destruc¬
tion of the kidney but clear up following ureteral catheteriza¬
tion and pelvic lavage. Cystoscopy, ureteral catheterization,
comparative functional kidney tests and pyelography are also
valuable procedures in the diagnosis and treatment of genito¬
urinary conditions in children. Although a general anesthetic
is usually necessary, I have been able to do a cystoscopy on a

few children between 7 and 9 years of age under local
anesthesia.

Dr. B. C. Willis, Rocky Mount, N. C. : I saw a child, 6
years old, whose temperature ranged from 103 to 10S F. in
the afternoon. To be on the safe side we searched for the
tubercle bacillus but found none. The roentgen-ray examina¬
tion for stone was negative. We then got a baby cystoscope,
using the Braasch's type, and did a cystoscopy under general
anesthesia. We passed ureteral catheters into both kidney
pelves and found that she had a pronounced hydronephrosis
and dilatation of both ureters, about Ws inches in diameter.
We treated this child once a week with irrigation of the
pelves with silver nitrate solution, from 0.S to 2 per cent,

strength. The first few times it was necessary to use a

general anesthetic ; she then begged us not to use the anes¬

thetic. A cystoscopy was done on her thirty-five or forty
tunes, and she was kept in the hospital for four months. The
child gained so much in weight and appearance that her
friends hardly knew her. We allowed her to return home
with instructions to come once a week for treatment. Site
made about six trips back and forth and then unfortunately
developed measles with the return of all the symptoms greatly
exaggerated. We lost her four weeks later. This case was

very interesting in that a condition that had existed for four
years would respond to proper treatment.

Dr. Herman L. Kretschmer, Chicago: We do not use this
treatment in every case of pyelitis. I stated that the patients

we treated were those that do not get well on routine manage¬
ment. We follow the same fundamental principles as in
adults, but only when other methods fail. It is a fact that
pediatricians state that their patients do not get well. Pedi¬
atrie literature is full of such cases. For that reason I do
not believe that pyelitis is self-limited. Some of the patients
get well, but there is a certain definite group of patients who
do not get well. What are you going to do for those patients?
They are the ones we have treated. The fact that one injec¬
tion cures some cases, as brought out by Dr. Braasch, is no
evidence that the disease is self-limited for we have had
sterile cultures from patients who have not gotten well under
other methods of treatment. Perhaps the injection of the
silver did the work. The catheterization may have served to
straighten out an irregularity or kink in the ureter, but the
fact remains that after the injections, or injection, of silver
nitrate, the patients got well and remained well so far as
being free from pus and bacteria was concerned. I do not
know why some of the men who discussed the paper fail to
do this as they said, "because of traumatism." I fail to see
where there is any traumatism, or why there should be more

traumatism in children than in adults. We have had no

cases of traumatism and we have had no reactions. If care
is used there is no more traumatism in these cases than in
adults. Of course, we are working with small instruments
and small patients and at first it is a little harder to do
because we are not so accustomed to this work in children;
but it can be done successfully.

In reference to pyelonephritis in adults being a continua¬
tion of a pyelitis in children, in all of our cases we have
laid stress on the fact as to whether or not the patient had
pyelitis in childhood. It is surprising to find how many
patients will tell you they had "bladder trouble" when they
were children. Another point bearing on this question : in a
recent number of the Zeitschrift für gynäkologische Urologie
a pediatrician in a small town in Switzerland where the
people intermarried, and remained, took care of different
generations of the same families. He went over his old
records and found that many of his patients who had pyelitis
in childhood, developed pyelitis in adult life and many of
them developed pyelitis in pregnanacy. He believes this is a
continuation of the pyelitis in infancy and childhood. He also
believes that some of these patients are never cured. They
are clinically cured but no attention is paid to the urine.
Why cannot these patients have recurrences ? I was not
familiar with the work of Dr. Hartwig. In reference to
pyelitis in breast-fed infants, Dr. Schott, one of the men
working at the hospital, repeatedly found pyelitis in children
4 days old.

Dr. Scherck said he had found the colon bacillus iri the
urinary tract in children with other diseases. With this we
agree. I also agree with Dr. Scherck that most of the
autogenous vaccines are not of very much value. Most of
our patients were treated with alkalis. I cannot agree with
him that pelvic lavage produces traumatism. Since my return
from the army we have had three children of the age of 12
who had definite tuberculosis and on whom we have done
nephrectomy. I think that many of these cases are overlooked
because we do not suspect this condition. Dr. Hyman says
he does not catheterize the ureter. We have no hesitancy in
catheterizing the ureters when we think it necessary. I
emphasized the fact that all of our patients were girls, which
makes the treatment a little easier. There may be relapses
after this form of treatment as after all other forms of treat¬
ment. Many of these patients have been back in the hospitalwith other diseases during the winter, mostly pneumonias or
respiratory infections, and their urine was at that time still
free from pus and sterile.

Instinct and Exercise.—In the natural state animals are
compelled by the struggle for existence to lead active lives,and apart from this they indulge in exercise—especially the
young—for the sheer pleasure of it ; but the struggle for
existence does not, in the case of civilized man, necessarily
entail much exercise, and if not prompted by instinct to take
his proper amount his health tends to suffer in consequence.
—Med. Press, July 14, 1920.
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